Self-regulated learning is a never-ending process in the life of a learner. This leads to areas such as learning analytics that concentrate on the learning trajectories of students while they interact with the learning environment. This research work highlights this intersection of self-regulated learning, social media in higher education to identify the ongoing themes and challenges in comprehending its efficacy in learning environments.
Introduction
With the advent of the internet boom in early nineties to present, there has been a rapid proliferation of disruptive technologies in educational domain that have dramatically changed the teaching and learning landscape. This change has led to a widespread embracement of blended learning environments. Such advances in research pertaining specifically to educational technologies have redefined the educational landscape and have fostered an ecological paradigm that consists of interrelated variables involving the students, teachers, technologies, physical and virtual learning spaces [1] .
Besides engaging into cognitive activity like learning strategy adaptability, prior knowledge also metacognitive processes like self-regulated strategies, self-efficacy and intrinsic motivation are some of the activities that students engage into in a blended learning environment [2] [3] . Thus, to provide answers to a myriad number of factors that affect the quality of blended learning, the usage of self-regulated learning theory in educational paradigms serves to answer questions like why some students are better performers than others.
Learning Analytics and Educational Data Mining are two diverse research areas that serve to improve the quality of traditional brick and mortar classrooms and classrooms in the cloud (e-learning) by collecting massive datasets (to the tune of big data) on student learning activities in interacting with either the Leaning Management Systems (LMS) or Moodle or Blackboard or through user designed customized virtual private learning environments. From simple to complex algorithms are used to analyze the traces of digital imprints of student's interaction with the learning environment to help augment and improve the student's learning experience [4] . However, educational data analysis be it at a small scale or at the big data level have their own technological limitations that significantly lowers its potential [5] . In the absence of relevant educational framework that discusses the implication of SRL (Self-Regulated Learning) with social media can lead to uninterpretable results that are difficult to translate into meaningful pedagogical guidance. There are complex interactions that are intricated in a learning environment working on different factors. These interactions require a holistic approach for interpretability such that the student interactions with the learning environment can be merged with the theoretical underpinnings of the educational institution to improve context ability and reliability. This paper explores and analyzes the theoretical underpinnings of self-regulated learning feature of students in online environments.
The rest of this paper is organized as follows. Section 2 provides related work in areas of self-regulated learning and learning analytics are discussed. In Section 3, the usability of SRL at higher educational level is discussed. In Section 4, we have analyzed and discussed on the role of Personal Learning Environments (PLEs) in SRL. We conclude our discussion on this issue in Section 5 raising important questions requiring further research work.
Related Works

Self-regulated Learning
The student is described as self-regulated if it is metacognitively, motivationally and behaviorally active participants to its own learning processes, academic goals and perceptions of efficacy [6] [7] . Self-regulation involves the usage of strategies to attain academic goals on the basis of self-efficacy perceptions. Moreover, self-regulated learning strategies are the actions that are posed at accessing relevant information or skill which requires the involvement of purpose, tools and instrumentality perceptions by the learners. These include methods like organizing and transforming information, seeking information, making notes and using memory aides [7] . In general there are three classes of strategies that are used for augmenting the regulatory personal influence of (self-) processes: strategies to control behavior, the environment and covert processes [8] SRL is conceptually defined as the level of affinity by which the students are motivated at a metacognitive level to engage with their learning processes [7] . Although, there have been distinct perceptions in SRL that have laid emphasis on diverse elements in theoretical frameworks, e.g., [9, 10] all the theoretical models in SRL share the following four fundamental assumptions [11] . Foremost, the students serve to play a pivotal role in building meaning from their previous knowledge and their learning context. Secondly, the students have the skill to monitor and fine tune their own thinking and motivational levels. Moreover, the students have the intrinsic ability to modify their cognition and motivational levels to attain their learning goals. Lastly, SRL is driven by the interaction between student's learning adaptability characteristics and their learning contexts. Therefore, some pertinent questions have largely been unsolved in existing research on SRL. e.g. What are the elements that students use for aligning there learning needs with the content? How do they explore, select and adapt to tactical learning? How do they allocate time for subjects such as to maintain balance in learning? So although, selfreported data has provided intrinsic information on students ability to learning, but they have not measured how students employ learning tactics [12] or how the learning tactics are strategically employed to attain the learning objectives [13] .
Although, the fundamental assumptions are common to all theoretical models of SRL, each model has its own distinct features. While, some models attribute, SRL as an eventbased activity, e.g. [2, 14] others perceive it as a progression through metacognitive monitoring and control [15] [16] . In the same context, the model proposed by Winne [15] and Winne and Hadwin [17] upholds the information processing perspective, while the model proposed by McCaslin and Hickey [18] is rooted in the socio-cultural aspect. This research work has adopted Pintrich's social-cognitive perspective of SRL where the student's motivational, affective and cognitive processes are together affected by outlook towards external learning environment (like, classroom learning, e-learning) and internal environment (i.e. students thinking process) that may together belittle their learning outcomes [11, 19, 20] . In literature, SRL has been applied widely to determine the student's learning in computer-based learning (CBL) and hypermedia learning applicable to higher educational domain [21] . These studies have determined learner characteristics pertaining to student's SRL in CBL e.g. [10, 22, 23] ; properties of the hypermedia learning tasks [24, 25] and how different learning instruments can be utilized for effective usage in SRL, e.g. [26] [27] [28] [29] [30] .
This study focusses on learner characteristics in SRL, wherein we review studies that are empirical in nature in this area. In general, previous research has calibrated learner characteristics like earlier knowledge, ability, motivation and self-regulated strategy application, affects student SRL process and ability to obtain the learning outcomes in CBL. Specifically, the students who have demonstrated prior knowledge are inclined to preplan and monitor their learning better than students with less prior knowledge, e.g. [27] . High mark achieving students are far more likely to apply necessary learning strategies like notes taking during lectures or summarizing the lectures or inferential analysis of lectures as compared to students with low achieving marks [22] . The student's intrinsic motivational beliefs grounded in SRL, like self-efficacy and orientation towards goal achievement were found to directly proportional to academic success in CBL and hypermedia learning. In this reference the researchers, Joo, et al. [31] reported that student's performance in academic learning, internet usage for learning activities, web based learning was positively related to the learner's self-efficacy for SRL. The students with a higher level of learner control gained more in learning and outperformed the students with a lower level of learning control [32] .
Use of Learning Analytics in Education
The inclusion of technology into education has witnessed a surge of data accumulation and needless to state these datasets are goldmine of nuggets of knowledge for both the researchers and data analysts. It has been shown that the data in combination with information retrieval technologies is a profitable prospect for both the emerging data economy and its use in education (Retalis et al., 2006; Johnson, et al., 2011) . There are now various learning management systems (LMSs), intelligent tutoring systems, eportfolio systems and the personalized learning systems (PLEs) that are used in education and are generating vast amounts of logged data. Such rich datasets offer unexplored opportunities for the exploration of learning theories, learner feedback mechanism, learning technology and development of enhanced learning applications. This then paves the way for the importance of Learning Analytics (LA) which is gaining attention by governments, policy makers, educationists, research institutes and software vendors.
The early applications of LA were used to design systems known as Early Warning Systems [33, 34] . Dashboards containing visualizations on students were provided to instructors to augment learning [35] [36] [37] , while some authors proposed the use of educational data for improving the learning designs [38] , but the vast majority focused on predicting academic performance at various levels [39] [40] [41] [42] .
However, the usage of learner interaction data collected from the logs of interactive learning management systems is often times unable to provide a comprehensive perspective of a learning experience. Suthers and Verbert [43] proposed the requirement for a multivocal approach that collates the contribution of research in education, learning sciences and computer science to make informed learner decisions. Pardo, Ellis and Calvo [44] showed some preliminary work on the culminating self-reported and observed data where the learner outcomes necessitate further action.
The Role of Social Media Usability in Higher Education
The pervasive inclusion of social media and other Web 2.0 technologies is unprecedented [45] . Social media is now centerstage in learning and is an ingrained component of our life as users of the web2.0 technologies generate content, share pictures and choose to interact in online opinion polls. The ubiquities of social media are more apparent at a university where the technology is transforming the methods the students use to learn, communicate and collaborate.
Social media, as a term defined as media that encompasses a conglomeration of networked technologies that emphasize upon the social aspects of the Internet as a medium for communication, collaboration and creative expression and this is often used as an interchangeable term with web 2.0 and social software [46] . A specific definition of this term might be elusive [47] , social media (See Figure 1 ) is often described by example. Some examples of social media sharing tools are WordPress, Pinetrest, Delicious that are precursors to online social blogging, microblogging; wiki software like PBworks that serves as creation of collaboration spaces, media sharing tools like Instagram, Flickr and Youtube that integrated social tagging and Social Networking Sites (SNSs) like Facebook, LinkedIn; including others like cloud based office sharing tools like Google Apps that enable document and calendar sharing resources [48, 49] . While some researchers [47, 50, 51] use the term Web 2.0 when referring to SNSs and other social media. Yet in another study it was reported that the College-users (Facebook's most mature market) "spent 25% less time on the site as in August 2012, a declining trend that is predicted to continue" [52] . 
Facebook in Education
Facebook was developed in 2004 by the then Harvard undergraduate Mark Zuckerberg, and is among the "dominant" social networking site [45] . There have been several studies that have reported the statistics on Facebook usage and its adoption [53] [54] [55] [56] , the research work conducted by Ellison, Steinfield, and Lampe [57] has revealed that, "94% of their college students were Facebook users spending a daily average of 10-30 mins on the website with more than 100-200 friends". In another study, it was found that "90% of undergraduate students were reported to own Facebook accounts" [58] .
The researchers [59] studied the use of Facebook pages in four specific university courses. Based on student's SRL perceptions, the findings reveal that most of the course participants," (N=135, 78%)" initially felt that Facebook can be an effective learning tool. However, in the post course surveys, only "50%" of the students felt that the inclusion of Facebook actually assisted them in their learning. To this the researchers attribute the reason to be the instructor's inconsistency in integration of Facebook. Another group of researchers [60] reported similar findings on student's perception of using Facebook for learning medium. They conducted a survey in a biology course where the student's, "(N=100)", felt that communication with other students "(95.5%)", access to notes and materials "(86.3%)", and schedule views "(82.8%)" were the likely outcomes. It was also found that online discussion with the instructor was only "64.3%" and general communication with the instructor was lesser to "56.4%".
MySpace in Education
An early precursor to SNSs was MySpace that was co-founded by Chris DeWolfe and Tom Anderson in 2003. With an unprecedented growth in few years it was considered the leading social media site [45] . The users of this SNS were generally women with varied ethnicities and having high school to college level education. The median age was 27 years old. It was reported that "fifty percent of adult SNSs users owned a MySpace account". Like Facebook, it also offers an integrated platform for communication, audio/video media sharing and creating connections [61] .
Twitter in Education
In an experimental study to measure the effects of social media on student engagement and achievement [62] analyzed the differences in the mean student engagement scores (from the National Survey of Student Engagement) and average semester GPA across student groups. The sample size was "125 pre-health majors (70 students in the experimental group)" that used Twitter for "educationally relevant activities" (e.g., classroom discussions, class reminders, book discussions and conversations). It was found that there were significant changes in student engagement scores in the Twitter sections "(p<0.18)". The semester GPA was also "significantly better for Twitter group (p=0.037)". Another group of researcher's [63] , integrated Twitter into an online instructional design and technology course. They did this so as to move beyond the scope of using the conventional Course Management Systems (CMSs) and the researchers indicated the benefits of Twitter over CMSs as being able to address user issues on time, help the students in writing concisely. It also supported informal learning and helped the user to write with specificity. The researchers also indicated the possible drawbacks of Twitter use in educational context included time management, addiction and bad grammar encouragement due to the character limit of the tweets.
The Role of Personal Learning Environment's (PLEs) in SRL
In general, SRL is perceived more as a skill using which students learn to plan and set their learning goals, strategies to obtain on how to attain these goals and self-retrospection on goal achievements. Therefore, for the students to achieve their personalized learning goals they must be self-driven by passion and dreams to achieve their targets [49] . The motivational component in SRL drives the student to persist to their goals in face of adverse situation.
The three-phase cyclic SRL model proposed by Zimmerman [64] is an attempt to explain the process behind student's academic achievement. In this model the primary phase is termed as the forethought phase, where the student has a predefined cognition of thoughts and approaches like focused target setting and planning or self-beliefs (e.g., task interest, self-efficacy) on how to handle or tackle the learning task. For example, a student who believes that he is weak in statistics will report a loss of interest in it and would experience that statistics is not important to him/her and will be less likely to excel in statistics or will demonstrate a lack of persistence to continue learning the subject. In the secondary phase, the performance phase, the student initiates to engage in behaviors that are instrumental to him/her attaining the learning goals. In the tertiary and the last phase of the model, which is the self-reflection phase, the student begins to apply his/her innate judgement to analyze their learning performance. The choice the student makes in the secondary and tertiary phases, constitute the self-evaluative judgements that pave the way for future course of actions that are related to the primary phase of the model; the forethought phase. Thus, we can say that SRL are engaged in a constant cyclic feedback loop until they have successfully achieved their goals.
Although, there have been several studies that have implemented Zimmerman's three phase model to asses and quantify self-regulation learning in online and blended learning environments [49] ; it is noteworthy to point that less research work has been performed that explores the relationship between self-regulation and social presence fundamental to PLEs. The researchers, [65, 66] have studied the engagement levels of college students in an online learning environment and have assessed their SRL behavior in such as setting where the entire course was delivered completely in an online mode. It was found in this study that the students perceived instructor and peer presence as an ability to, "project oneself to others emotionally and socially" (p. 299) and the student's perception towards social presence was designated as students feeling of belongingness to the community. The results in this study have shown that SRL can be instrumental in predicting the peer and instructor presence in social communities. It can also help in predicting the ratio of community connectedness and peer co-alliances.
Moreover, [65] have shown that the connection between SRL and social media are used by the learner and have argued that "organizing learning resources available at a PLE into meaningful learning activities towards achieving set goals can as well be considered as an act of instructional design" (p. 4), and that this "act" is directly proportional to the primary phase of Zimmerman's three phase cyclic SRL model. It has also been suggested by [67] that the integration of social media by the learner helps to facilitate three social cognitive processes: information, identity and relationship analysis and management. These processes culminate in self-representation grounded on psychological needs such as competence (preceptor self-efficacy), relatedness (sense of being part of a process) and acceptance (social approval) that together are acts of self-regulated learning [65] . The researchers [49] carried forward the earlier works to develop a pedagogical framework for social media use that directly aligns with the three phases of the Zimmerman's model.
Discussion
Social media has played a pivotal role in augmenting almost every aspect of human life including education, politics or sports [68] . It has emerged as a powerful tool that exercises great strength in nurturing and building the area it impacts. Education, is no exception to the pervasive inclusion of social media in it either [69] . So, while, most universities and colleges have adopted the inclusion of social media as part of their infrastructure, the users of it (instructors) are at a slower pace in using it to its maximum potential. Studies such as [70] [71] have shown the inclusion and usage of social media between course structure and social networking sites. The most debatable question posed by both the educators and policy makers is, what is the efficacy of social media in higher education? A decade ago, social media was considered to exercise greater control in social circles but with the advent of disruptive technologies encroaching into social media the boundary lines are blurred. In fact, social media has made its way right in a university campus, however recently its effectiveness to disseminate educational content has been considered a potent solution by most educators. There have been a several studies on social media from an instructor's perspective but fewer to negligible research works exist from an institutional or policy maker's perspective. Therefore, it is important that we consider a broader outlook on this issue and realize its potential benefits or misgivings in the educational context.
Future research on SRL that serves to promote effective learning by the student must also solve challenges that are presented by often probable and persistent objective that learning is social. Any attempt to bypass this challenge is to solicit the abstractions amongst learners being similar to classroom based learning [72] . We therefore, surmise a bridging point between the social context of learning to that of active learning which the learner applies in a SRL environment. Several challenges that are faced by learning analysts share similarities with researchers in the domain of data mining [73] [74] [75] [76] [77] [78] [79] [80] .
Conclusion
Social media has played an important role in augmenting almost every aspect of human life including education. This work has successfully highlighted the intersection of selfregulated learning, social media in higher education to identify the ongoing themes and challenges in comprehending its efficacy in learning environments. For future research, by tight coupling between SRL, learning analytics and data mining, evidently several communities stand to benefit. Thus, at a holistic perspective, the intersection of SRL and social media in education offers a grand challenge with a great impact on various stakeholders like student, teacher, policy maker and government policies.
